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STATISTICAL ANALYSIS PLAN AND POWER ANALYSES

Data Management. Dr. Dietrich (Co-l and biostatistician) will provide support for statistical analyses. All
data will be stored in REDCap offering a secure, web-based application.

Scientific Rigor and Reproducibility. All data analyses and data sharing will adhere to the NIH’s
commitment to rigorous and transparent research. This will be accomplished through the analytic approach
described here, which replicates our previous analytical approaches used for studies of adult IGCIP (24, 72)
and our preliminary study of pediatric IGCIP (4). To achieve transparency, details will be reported that allow
other research teams to reproduce the results. Furthermore, raw data will be presented in tables and
appendices of our publications and will be made available upon request (within the scope and limits of IRB
approved data sharing).

Statistical Analysis. Overall strategy. Statistical software (SPSS, STATA, R} will be used for the
quantitative summarization of data and to test study hypotheses. The reliability of each of the scores from the
standardized measures will be assessed and evaluated using Cronbach’s alpha statistics. All analyses will be
done using intent-fo-treat principles. Statistical significance tests will maintain Type | error rates of no more
than 0.05. Descriptive statistics will summarize and inspect the distributions of study measures for choosing
the appropriate modeling procedure for testing hypotheses. A summary of aims, hypotheses, and associated
statistical models are shown below in Table 4.

Missing data. Randomly missing responses to items within assessment tools will be handled via

protocols specified by the instrument developers. When there is no protocol, if the participant has completed
75% or more of the items on a particular
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hypotheses testing: The outcome variables
are auditory function, speech recognition, PA,
working memory, and reading gains over
various time points (Approach, Table 3).
Descriptive and graphical summaties of
trajectories by study group will be conducted
initially for detection of outliers and fo provide
insight into patterns of change. Key statistical
tests will involve study group (IGCIP vs. waitlist control) comparisons of the mean slopes resulting from
differences in baseline and post-intervention assessments. Tests will be conducted using general linear mixed
or multilevel analysis. While randomization ensures equal opportunity for study conditions, it does not ensure
equivalence of baseline values. If it is found that group baseline values differ, baseline scores will be included
as a covariate in the analysis as will potential confounds such as baseline intellectual level and working
memory ability. Within this general multilevel statistical approach, hypothesized differences will be tested by
assessing the statistical significance of the main and interaction effects of study group on time-related contrast
in baseline and study assessment points in the outcome variable scores. In other words, we expect that the
slope of outcome measure scores in the waitlist control group will be nearly ‘0" while those of immediate |GCIP
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group will demonstrate a statistically significant positive slope. In addition to statistical significance testing,
bootstrapping methods will be used to generate 95% confidence intervals for all sample descriptive (e.g.,
group means at each time of assessment) and effect estimates (e.g., eta-squared for group effect on linear
slope of the outcome scores). Because we expect there to be correlations amongst the multiple cutcome
measures, a multivariate approach will provide more unified (systemic) statistical test of the intervention
effects,

Aim 3: Analysis and hypothesis testing: The focus of this aim is to explore the complex relationships
among changes in the various measures of hearing, speech, and language. As an example of this approach,
Figure 7 displays an example cross-lagged panel analysis which illustrates the structure for statistical analysis
of this aim. Via comparisons of the strength of the relationships between the changes in one domain at time 1
with the changes in another domain at time 2, etc,,
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Sampile size and power. Sample size estimates are based on the desire to detect clinically meaningful
effects of the intervention using information from our preliminary studies while maintaining study feasibility. An
analysis sample of 30 participants per study group will provide 80% statistical power (two-sided o=0.05) for the
detection of an intervention effect on the trajectories of the hearing, speech, language, PA and reading as
small as 0.32 (Cohen's d equivalent=0.67, adjusted for baseline with n?=0.2) and 0.35 (Cohen’s d equivalent
=0.74, unadjusted). Differences of this magnitude are considered to be clinically meaningful. Furthermore, the
statistical power estimates are conservative due to the proposed used of mixed-effects analyses approaches
that will enable the increased power of treating the repeated assessments as independent values yet
appropriately adjusting the standard errors for the correlations among those repeated assessments. The
proposed final sample of 80 will enable detection of a path correlation as small as 0.35 (80% power, 2-tailed
«=0.05). Correlational values of that magnitude or larger were observed in our preliminary work. Detectable
differences between the strength of two path coefficients will be 0.4-0.5 (80% power, 2-tailed 0=0.05)
depending on the value of the coefficients and the size each correlation has with other values. The focus of the
cross-lagged panel analysis will be on generating effect sizes deepening our understanding of the
mechanisms undetlying effects of change in hearing on higher-level PA/speech/language downstream.
Accounting for 20% attrition, we will enroll 72 patients to achieve a 60-subject sample.




